From th e staff of the R oyal G ardens, Kew, I received ready assistance in m any practical m atters in the conduct of th e cultures ; m y th an k s are especially due to the curators, Mr. W atson and Mr. Nicholson.
D r. F ran cis E lg ar was adm itted into th e Society.
A L ist of th e P resents received was laid on the table, and thanks ordered for them .
In pursuance of the S tatutes, notice of th e ensuing A nniversary M eeting was given from the Chair.
Mr. Shelford Bidwell, Professor Bonney, and Mr. H orace Brown were by ballot elected A uditors of the T re asu re r's accounts on the p a rt of th e Society.
T he S ecretary read the T itles of th e P apers received since the last m eeting, which, un d er the new S tanding O rders, had been published (see ' P roceedings, ' No. 362 ).
The following P apers were read :- " T h e R e p ro d u c tio n a n d M etam o rp h o sis o f th e C om m on E el (A n g u illa v u l g a r i s )." B y G . B. G r a s s i , P ro fe sso r in R C o m m u n ic a te d b y P ro fe ss o r E . R a y L a n k e s t e r , E.R .S. F our years of continual researches made by me in collaboration w ith m y pupil, D r. Calandruccio, have been crowned at last by a success beyond my expectations, th a t is to say, have enabled me to dispel in th e m ost im p o rtan t points th e g re at m y stery w hich has h ith erto surrounded th e reproduction and th e developm ent of th e Com mon E el ( A nguilla vulgaris). W hen I reflect th a t th is m ystery occupied th e atten tio n of n atu ra lists since the days of A ristotle it seems to me th a t a sh o rt e x tra c t of my w ork is perh ap s n o t un w o rth y to be presen ted to th e R oyal Society of London, leaving aside, how ever, for th e present, th e m orphological p a r t of m y results.
The most salien t fact discovered by m e is th a t a fish, which h ith e rto was known as L e p t o c e p h a l u s is th e larv a of th e Anguilla vulgaris.
Before giving th e proofs of th is conclusion I m u st prem ise th a t the o th er M uramoids undergo a sim ilar m etam orphosis. T hus, 1 have been able to prove th a t the Leptocephalus stenops (B ellotti^, fo r the greatest p art, and also th e Leptocephalus and punctatus belong to th e cycle of evolution of Conger vulgaris th a t th e Lepto cephalus hceclceli,yarrelli, bibroni,gegenbauri, kdllik others im perfectly described by Facciola, and a p a rt of th e abovenam ed Leptocephalus stenops of B ellotti, belong to th e cycle of evolu tion of Congromurcena m y s t a x ; th a t th e Leptocephalus ornatus and diaphanus belong to th a t of Congromurcena th a t under th e name of Leptocephalus hefersteini are confounded the larvae of various species of the genus O phichthys; th a t th e Lepto cephalus longirostms and the Hyoprorus messanensis are the larvae of N dtastom am elanurum ,and th a t the Leptocephalus oxyrhynchus and o er new forms are larvae of Saurenchehjs cancrivora, and th a t finally a new little Leptocephalus is th e larva of Murcena helena.
The form known as T ylurus belongs to Oxystom a, of which we unfortunately know n o thing more th a n a figure by Raffinesque 1 l V6w u ^1 ^ t0 find the LePtocePhalus of M yrus , of w uc i I have had only a single young individual, in w hich th e tran sc e X t r o^O W y ia r f TanCed' Neither haTe 1 f0Und tho ^P 40-cephalus oi Chlopsis hcolor,a very rare form, w hich theTam ilv'of th M u r n n i c l t h y sA s the re su lt of these observations, the family of th e Leptocephalid® has been definitely suppressed bv o 7 t L e t r sT j = i £ « " * * * -t r v t ab°Ve-n am ed sp ecies' th e c o nt h r i r s w r^0™ ? 1 ,; 1 ha™ th e various stages in all b l T e h t T 7 b T b aV6 m ad° *he du6 all°™ "°<= changes brought about by th e m etam orphosis a t the close of larval life. tio n a U ta /e 's" 1111™1 1 f°Und nat,Ire a11 the re q"ired transi-1 have fd,iow°d' P ro f. Gr. B. G ra ssi. T h e R eproduction and Therefore, th e hypothesis of G u n th er th a t the Leptocephali are abnorm al larvas, incapable of fu rth e r developm ent, m ust be rejected. All th is is re la ted by m yself a t length, w ith all historical details which concern th e question, in a large m em oir which is about to ap p ear in th e Jo u rn al edited by Professor Todaro.
U n til now all th ese facts have been unknow n because norm ally th ey can only be observed in th e abysses of th e sea a t a depth of at least 500 m etres. F o rtu n ately , along a p a rt of the coast of Sicily stro n g cu rren ts occur, which m ust be ascribed to th e tide, producing very large displacem ents of th e w a te r in th e narrow S tra it of Mes sina. I shall give fu rth e r details concerning these currents in my large memoir. In consequence of th e strong currents, sometimes-I say som etimes, because there is no re g u la rity , and one m ay have to w ait for a y ear w ith o u t obtaining any m aterial-not only m any deep-sea fishes, b u t also all stages of the developm ent of th e Muraenoids are m et w ith in th e surface-w ater. To these currents we owe all th e captures of Murcena h e l e n a w ith ripe eggs, ance w ith w hat I h a d already argued from o th er facts, namely, th a t th e reproduction of th e M uram oids takes place at g re a t depths of the sea.
Before I proceed to speak of the Common Eel, I m ust prem ise th a t Dr. Raffaele has described certain pelagic eggs as belonging to an undeterm ined species, p u ttin g forw ard th e suggestion th a t these eggs belong to some Mursenoid. This m a tte r has been investigated by m yself, and I have shown th a t th e new ly hatched larvae (called " prae-larvae " by m e) derived from these eggs have essentially the ch aracter of L eptocephali.
The life h isto ry of th e Muraenoids, leaving aside for the present th e Common Eel, is as fo llo w s:-Females can only m ature in very profound depths of the sea, th a t is to say, a t least a depth of 500 m etres. This fact I established by finding well-known deep-sea fishes to g ether w ith Leptocephali, ripe Murmnse, and quite ripe eels (see below). The females of those species w hich do not live a t this depth m ust therefore m igrate to it. The male, however, can m ature a t a sm aller depth, and therefore they m igrate into th e greater depth when th ey are already m ature. F ertilisation takes place a t great d e p th s ; th e eggs float in th e w a te r ; nevertheless they rem ain at a great depth in th e sea, and only exceptionally, for unknown reasons, some of them m ount to the surface.
From th e egg issues rapidly a prae-larva, which becomes a larva (Leptocephalus) w ith the anus and the urin ary opening near the tip of the tail. The larv a then becomes a hem i-larva, the two aper tu res ju st nam ed m oving th e ir position tow ards the anterior part of th e body, which becomes thickened and nearly round. By further change th e hem i-larva assumes the definitive or adult form. e larva, as well as th e liem i-larva, shows a len g th of body m uch g reater than th a t exhibited by the young Muraenoid of ad u lt form into which they are transform ed. By keeping specim ens in an aq u a rium , I was able to establish a dim inution of m ore th an 4 cm. during the m etam orphosis. W ith reg ard to th e g re atest len g th w hich th e larva can a tta in in a given species, an d th e am o u n t of dim inution w hich accom panies m etam orphosis, th ere are g re a t individual v aria tions. The h isto ry of th e Common E el, to w hich I am now about to refer, is very sim ilar to th a t given above for th e o th er M urtenoids. T he Common E el ( Anguilla v u l g a r i s ) undergoes a and before it assumes th e definitive ad u lt form i t presents itself as a Leptocephalus, w hich is know n as brevirostris. This Leptocephalus was discovered in th e S tra it of M essina m any y ears ago. A specimen was also cap tu red by th e " C hallenger," and another specimen was taken by th e Zoological S ta tio n of Naples in the S tra it of M essina.
T his form is occasionally ca rried to th e surface by currents. B y exception, in th e m o n th of M arch, in th e year 1895, we captured several thousands of them in one day, b u t the best way to secure th is Leptocephalus (and a very easy one) is to open th e intestine of the Orthagoriscus , a fish wh in th e S tra it of Messina, and in it one is certain to find a very large num ber of specimens. I t m u st be observed th a t Orthagoriscus viola is a deep-sea fish. The specim ens of Leptocephalus brevirostris found in the intestine of O rthagoriscus are more or less altered by digestion. Those specim ens of Leptocephalus brevirostris w hich are taken near the surface in the open sea are in a b etter state of p re se r vation, but, unfortunately, these also frequently have the epiderm is injured so th a t they cannot m aintain th e ir life in an aquarium for more than a few days; they live long enough, however, to allow us to observe th at it is th e ir h ab it to conceal them selves in the sand or in th e mud as the Common Eel (A nguilla) does. H ere it is to be noted th at the various form s of L eptocephali have habits resem bling those of th e Mursenoids to which they belong, i.e., they dig into th e sand or abstain from doing so according as the ad u lt form has or has not this habit.
now pass on to th e characters of
Leptocepha breviros them here in th e same order as I shall use in my larger memoir. The length varies Irom 77 60 mm., th e same extent of variation as observed in other Muraenoids. The caudal fin tends to assume th e form which it has in the Elver* or young A nguilla. I t is to be noted t nit in other Leptocephali the caudal fin also tends always to exhibit the adult form. The lower jaw projects sometimes more than th e
The word .Elver is used, in this paper in its strict sense, viz., for the young m ot Anguilla vulgaris as taken when ascending rivers in vast numbers.
Prof. G. B. Grassi. T Rep
upper jaw, as in A nguilla. The m argin of th e m onth is wide, as in A nguilla. The tongue is free, as in A nguilla. On th e other hand, th e youngest elvers w hich I have observed, have sm aller eyes than Leptoceplialus brevirostris, and th is need not surprise us since we know th a t in o th er species of Muraenoids th e dim inution of the eyes occurs during th e m etam orphosis. . The nostrils are separated from one another, th e anterior tubes are relatively at a considerable distance from th e tip of th e snout and from the rim of the m outh. They are in a position in w hich they are observed in m any other Leptocephali, w hich are destined to transform them selves into adult form s having the an terio r nostrils in nearly the sam e position as in th e Common Eel.
T h e posterior nostrils, on th e contrary, are not tube-like, and are in th e same position as those occupied in the ad u lt A nguilla. I t is w orth rem ark in g th a t in o th er L eptocephali also the posterior nostrils have already assum ed th e ad u lt position w hen th e an terio r ones are still fa r rem oved from it. In L. brevirostris I find a larval dentition, which resembles th a t of th e o th er Leptocephali. In correspondence w ith the small size of Leptocephalus brevirostris th e num ber of larval teeth is small. R esearches founded, firstly, on th e enum eration of th e m y o m eres; secondly, upon th e enum eration of th e dorsal and ventral arches of th e vertebrae of the caudal extrem ity (hypurals) ; and, third ly , upon the enum eration of th e posterior spinal ganglia, lead w ith g reat certain ty to the conclusion th a t the Z brevirostris is th e la rv a of a Muraenoid, the num ber of whose vertebrae m ust lie betw een 112 and 117, m ost probably 114 or 115. Such a Muraenoid is the A nguilla vulgaris. The Muraenoid indicated cannot be any o th er of those occurring in the M editerranean, because they all have a num ber of vertebrae higher th an 124* C ounting the myomeres in Leptocephalus brevirostris one finds generally com plete, five others incom plete, and all the others in a state of transparency and incom plete form ation. These la tte r are fortunately a t th e posterior extrem ity, w here other criteria come to our assistance, namely, th e spinal ganglia and th e vertebral arches. To show how I arrive at th e num ber of vertebrae which m ust be possessed by the ad u lt individual, corresponding to a given Leptocephalus brevirostris, I quote the follow ing ex a m p le:-I assume th a t three vertebrae develop them selves in correspondence to the first four incomplete myomeres, and th a t 105 m ust develop them selves in relation to the 105 com plete myomeres, th a t is to say, between the fourth and fifth myomeres, between the fifth and sixth, and so on, u n til we reach the 105th vertebra, lying between th e 104th and 105th myomeres. I * Muroenesox savanna is said to have-109 vertebrae, but it is doubtful whether i really occurs in the Mediterranean. The position of its nostrils and the number of its branchiostegal rays render its association with Leptocephalus brevirostris impossible.
fu rth e r conclude th a t seven o th er vertebrae are developed a t th e caudal extrem ity, as indicated by th e num ber of v erte b ral arches and the spinal gan g lia in th a t region. W e count, th erefo re, in all 115 vertebrae, and this is th e num ber w hich can be easily seen in m any specimens of A nguilla vulgaris.
H ere I m u st p artic u la rly in sist th a t I have ascertained in an absolute m anner th a t d u rin g th e m etam orphosis of th e Muraenoids, the n u m b er n eith er of the m yom eres n o r of th e vertebral arches, nor of th e spinal ganglia is subjected to any change. The hypurals of Leptocephalus b r e v i r o s t r i s are precisely the sam e as in th e elver of Anguilla vulgaris. The last h y p u ral w hich is fused w ith th e urostyle may present itself as a single piece, or m ay be more or less cleft. These are variations which are m et w ith also in the elver. J u s t as in the elver, the last b y p u ral bu t one is alw ays extensively cleft, or, if the expression is preferred, doubled. To th e last h y p u ral corre spond five rays, w hilst four correspond to the la st b u t one, and one to the last b u t two, th e whole stru c tu re being identical w ith th a t found in th e elvers of A nguilla vulgaris. Of these ten rays, th e eighth, seventh, and six th are bifid, both in brevirostris and in the elvers of Anguilla vulgaris. Tn the pectoral fin of Leptocephalus brevirostris the definitive rays can be observed, and these are of th e sain,e num ber as in th e elvers of A nguilla vulgaris. Leptocephalus brevirostris is tran sp aren t, and has colourless blood. The red cor puscles are w anting, b u t th ere are p resen t so-called " blood-plates " ( " B lutplattchen " in G erm an) sim ilar to those of th e inferior vertebrates. The bile is also colourless. This fact is observed in all the other Leptocephali.
Leptocephalus brevirostris is, how ever, th e only one which is free from all pigm entation. C orrespondingly, the Common Eel is th e only species of M urienoid which a t the close of m etam orphosis is devoid of all trace of larval pigm entation. I t was this observation which first led us to th e discovery of the relations between Leptocephalus brevirostris and A nguilla vulgaris.
In m aking transverse sections of Leptocephalus , I found other characters which confirm th e relation between it and th e Com mon E e l; for instance, th e branchiostegal rays are ten to eleven in num ber, as is also observed in the elvers of vulgaris. In the Common Eel the well-known lateral branch of th e fifth pair of th e cianial nerves exists. I t is also found in Leptocephalus brevirostris. This lateral branch could not be found by Dr. C alandruccio in the other common Mursenoids of Sicily, and is w anting also in the other Leptocephali.
J h e mucous-canal-sysfem (sensory canals) in th e head are already eveloped, p artially, in Leptocephalus brevirostris, and are incomp etely developed in the elver. As in the elver, so in Leptocephalus remrostris,the pyloric cceca are w anting. The blind extrem ity of
the stom ach and tb e incom pletely developed sw im -bladder, which is as yet free from contained gas, are present both in hrevirostris and in th e elver of A nguilla vulgaris. The pronephros is in active function as in th e o th er Leptocephali. The M alpighian glom erules of th e kidney (m esonephros) are lobed as in the eel, and th e ir nu m b er corresponds w ith th a t observed in the H elm ichthys stage, of w hich I will speak fu rth e r on. The genital gland, not yet sexually differentiated, is alm ost id en tical with th a t of the same stage. In short, it m ay be said th a t th e whole organisation of Leptocephalus hrevirostris corresponds w ith the organisation of the Common Eel, if we m ake allowance for those changes, w hich are observed in th e m atam orphosis of the other species of Mursenoids, such as reduction of th e pancreas and of the liver, disappearance of th e proto-skeleton, com plication of the m usculature, increase in size of th e cerebellum , loss of th e larval teeth , developm ent of th e defini tive teeth , &c.
From th e description of these Leptocephali I m ust pass on, briefly, to speak of th e stages n earer to the condition of th e elver. I am, however, obliged to leave a break in th e series, which, however little its significance, yet certainly w ill m ake some im pression on the minds of those who do not realise w ith w h a t caution I have form ed m y con clusions. I m u st confess th a t since I have learn t how difficult it is to procure an entire series of th e developm ent of a Mureenoid, I am m ore astonished a t being able to recognise a single stage in the developm ent of a given species th a n a t not finding the whole series. I m ust p o in t o ut th a t th e b reak in m y series of the developm ent of A nguilla vulgaris would have been m uch sm aller if I could have persuaded myself to k ill and preserve one of the hemi-larvaa which I happened to m eet w ith at th e end of the year 1892. They were really tran sitio n al stages between Leptocephalus hrevirostris and th a t stage which I shall describe fu rth e r on. I published th is fact in a prelim inary note in th e m onth of May, 1893. They were transparent with alm ost colourless blood, w ithout any trace of pigm entation except a t th e eyes, and h ad lost all th e larval teeth, w hilst they possessed already very few and very m inute teeth of th e definitive series. The body was thickened, and already showed the cylindrical form. They m easured little less th an 8 cm. In short, they were Leptocephalus hrevirostris on the way to transform ation into Anguilla vulgaris. As a m a tte r of history they actually did transform them selves in m y aquarium w ith the usual dim inution in th e ir dimen sions, and subsequently proceeded to increase in bulk.* The meta m orphosis took place as usual w ithout the anim al taking in any * The fact that I actually have obtained in an aquarium the transformation of L . brevirostris into Anguilla vulgaris is of prime importance. The time occupied was one month. nourishm ent w hatever. The resum ption of grow th was accom panied by a resum ption of feeding. U n fo rtu n ately , I h ad no o th e r in d i viduals of th is stage.
The stage w hich I now pass on to describe can be obtained d u rin g the w in ter in th e sea. I have never found th em a t th e m ouths of rivers. T he len g th varies from 54 to 73 mm. M ost individuals m easured about 65 mm. The body is relatively longer than in th e elver. I t is also relatively deeper, as in L eptocephalus. W e are rem inded of Leptocephalus also by th e pigm ent of th e eye, th e vitreous tran sp aren cy of the body, th e sw im -bladder b eing in d is ting uishable in th e liv in g anim al, and th e absence of all la rv a l p ig m entation. The blood is slightly coloured, and th e bile is already green. S lig h t p ig m en tatio n can be seen along th e cen tral nervous system, and at th e m iddle p a rt of th e caudal fin. T his com m ence m ent of th e definitive or ad u lt p igm entation in th e regions nam ed before it occurs in any other p a rt is also seen in other Muraenoids. The definitive teeth are very m inute, and few in num ber. The intestine contains no food. A fter w hat I had observed in th e o th er Muraenoids, the sim ple observation of the barely indicated teeth , and of the absence of alim ent in th e gut, would have been sufficient to convince me th a t th e stage now u n d er notice m u st be preceded by a Leptocephalus phase. Indeed, if we did not adm it such a preceding history, we could n o t un d erstan d how this little fish could have attained such a size w ith o u t acquiring well developed teeth, and w ith out nourishing itself.
In conclusion, no one would h esitate, even not know ing Lepto cephalus brevirostris,to refer th e stage now u nder discussion to Muraenoid about to complete its Leptocephalus m etam orphosis, w ere it not for the fact th a t there has been so m uch question concerning the reproduction of th e Common Eel, and th a t so m any capable observers have failed in dealing w ith it, th a t every new observation is received w ith scepticism. The stage of w hich I am now speaking, in the hands of a pure system atist, would probably be described as a Helmicthys, a genus established for certain form s of Leptocephali fa r advanced in transform ation.
The next forms to w hich I have to refer are captured in the course of m igration from th e sea into fresh w ater.
W hen kept in an aquarium they assume the characters of the elver, dim inishing more or less in volume, and w ithout nourishing themselves. The elvers of th e Common Eel can present them selves in stages differing little from th at last described, as well as in a form which has already developed the full pigm entation of the adult. Even those which most resemble the preceding stage always have a character which distinguishes them easily, namely, the presence of definitive pigment, more or less superficially placed on the head, and not to be •confounded w ith th e pigm ent round th e posterior extrem ity of the brain, w hich la tte r is already present in th e preceding stage. In specimens taken a t the m ouths of rivers this more or less superficial pigm ent was, so far as I could ascertain, always present.
As the pigm entation develops itself, the little eel gradually under goes a dim inution in all its dimensions. I t results from my m easure ments, th a t th e fully pigm ented elver has an average length of (31 mm., w hile for th e m ore or less colourless elver the average length is 67 mm. I found p ig m ented elvers which were reduced in length to 51 mm., a size w hich I never observed in those elvers in which the developm ent of pigm ent had not tak en place.
The facts w hich I have stated dem onstrate th a t the eel goes th ro u g h a m etam orphosis, and th a t brevirostris is its larva. Some fu rth e r considerations rem ain to be given, although I believe th a t zoologists w ill not consider th e question still an open •one a fte r th e record of facts given above-facts, w hich anyone may verify by exam ining the m aterial which is preserved in m y hands. M any to whom I have related m y discovery of the history of the Common E el have objected th a t eels are found alm ost everywhere, w hilst
Leptocephalus brevirostris is lim ited to Messina. In reply m ust say th a t, first of all, it is not tru e th a t Leptocephalus brevirostris is lim ited to M essina; secondly, th a t at M essina th ere are special currents, which te a r up the deep-sea bottom w hich everywhere else is in accessib le; th ird ly , although it is true th a t on the coasts of m any countries w here A nguilla vulgaris is found, no one has ever seen a Leptocephalus brevirostris ; it is also tru e th a t in in those w here eels are abundant, has anyone ever seen an eel of less th an 5 cm. in length. Since it has to be adm itted th a t no one knows the eel before it arrives a t th e len g th of 5 cm., there is no greater difficulty in supposing th a t during this unknow n period th e eel passes th ro u g h a L eptocephalus stage than in supposing th a t it does not do so. T he critical study of th e literatu re of this subject, and a g reat m any continued observations, have occupied me for m any years, and have been und ertak en ju st in those places w here young eels are to be found.
They enable me, from my own studies, to affirm w ith assurance th a t young eels w ith the definitive ad u lt form do n ot exist of less th a n 5 cm. in length.
F rom th e study of the memoir of Raffaele on pelagic eggs, I have come to the conclusion th a t the eggs''of his undeterm ined species No. 10, having a diam eter of 2'7 mm. and differing from all the others in th e absence of oil globules,* m ust belong to the Anguilla M etam orphosis o f the Comm vulgaris,because from th em D r. Raf'faele obtained proe-larvse w hich had only forty-four abdom inal m yom eres.
I endeavoured for tw o years in vain to study these eggs a t the Zoological S tatio n of N aples. I found only a few of them , and these died prem aturely.
In an o th er point m y researches have yielded a very in tere stin g result. As a resu lt of the observations of P etersen , we know now th a t the Common Eel develops a bridal coloration or " m a tin g habit," which is chiefly characterised by th e silver pigm ent w ith o u t trace of yellow, and by th e m ore or less black colour of the pectoral fin, and finally by th e large eyes.
P etersen in ferred th a t th is was the b ridal coloration from th e circum stance th a t th e individuals exhibiting it had the genital organs largely developed, h ad ceased to tak e nourishm ent, and were m ig ratin g to th e sea.
H ere P etersen 's observations cease and m ine begin.
The sam e c u rre n ts a t M essina which bring us th e L eptocephali b rin g us also m any specim ens of the Common E el, all of which ex h ib it th e silver coloi-ation. N ot a few of them p re sen t th e ch aracters described by P eterse n in an ■exaggerated condition, th a t is to say, the eyes are larg e r and nearly round instead of elliptical, w hilst th e pectoral fins are of an intense black. I t is w o rth noting th a t in a certain num ber of th em th e anterior m argin of th e gill slit is intensely black, a ch aracter w hich I have never observed in eels w hich had n o t y et m ig rated to the sea, and which is w anting in th e figures and in the originals sent to me by Petersen him self. U ndoubtedly the m ost im p o rtan t of these changes is th a t of the increase of the diam eter of the eye, because it finds its physiological explanation in th e circum stance th a t the eel m atu res in the depths of the sea.
T hat, as a m atter of fact, eels dredged from the bottom of th e sea have larger eyes th a n one ever finds in fresh w ater eels, I have proved by m any com parative m easurem ents, m ade between eels dredged from the sea bottom and others w hich had not yet passed into th e deep w aters of the sea. Thus, for instance, in a male eel taken from th e Messina cu rren ts and having a total length of 34^ cm., the eye had a diam eter, both vertical and transversal, of 9 mm., and in another eel of 33^ cm., the sam e m easurem ent was iecorded.
In a female eel, derived from th e same source and purchased in the m arket, whose length was 48|-cm., th e vertical diam eter of Ihe eye was 10 mm., and the tran sv ersal diam eter ra th e r moie than 10 mm.
These are not th e g reatest dimensions which I observed, and I conclude from these facts th a t the bridal habit described by Petersen was not quite com pleted in his specim ens, and that it becomes so only in the sea and a t a g re at depth. In relation to these observations of mine stands the fact th a t the genital organs in the eel taken in th e Messina currents are sometimes more developed than in eels which have not yet entered the deep water, lh u s it has happened th a t male individuals have occurred showing
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in the testes here an d there knots of sperm atozoa. These sperm ato zoa are sim ilar to those of the Conger and m ust be con sidered as ripe. A s is well known, so advanced a stage of sexual m atu rity has never before been observed in the Common Eel. This appears to be due to th e fact th a t the m ales h ith erto exam ined had not yet m igrated into th e deep w ater of the sea.
E els w ith big eyes tak en from th e depths of the sea were, before the above facts w ere know n, described as a d istin ct species under the nam e of A nguilla bibroni (K au p ) and of A nguilla (K au p ), n o t to be confounded w ith Anguilla (G u n th e r), w hich is a synonym of Lycodes kieneri.
In certain cloacae of ancient R om e w hich to-day are disused and contain p u re w ater, rem arkable eels are found of a length of from 20 -30 cm. of a g rey colour, w ith o u t trace of yellow, of male and female sex, w ith enorm ous eyes and w ith m ore or less rudim entary genital organs. T hey are individuals which, confined in a place w ithout light, have acquired prem aturely one of the characters of th e b ridal h a b it w ithout a corresponding developm ent of the genital organs. These individuals are probably incapable of u lterio r de velopm ent, as th e condition of th e ir g en ital organs seems to demon strate.
U n d er th e nam e A nguilla kieneri (K aup) th ere have probably been included some individuals w hich h a d acquired big eyes u nder con ditions sim ilar to those described for th e eels of these R om an cloacae. Erom these and sim ilar observations it clearly re su lts th a t all the E uropean eels m ust be included u nder a single species, and th is is an im p o rtan t fact from another point of view, namely, th a t it destroys an objection which m ight be raised against m y conclusion w ith regal'd to th e developm ent of A nguilla vulgaris from brevirostris, nam ely, th e objection th a t Leptocephalus belongs n ot to A nguilla vulgaris, b u t to A nguilla kieneri, or to Anguilla bibroni. To sum up, A nguilla vulgaris, th e Common Eel, m atures in the depths of th e sea, w here it acquires larg er eyes th a n are ever observed in individuals w hich have no t yet m igrated to deep w ater, w ith the exception of th e eels of the R om an cloacae. The abysses of the sea are th e spaw ning places of the Common E e l : its eggs float in the sea w ater. In developing from th e egg, it undergoes a m etam orphosis, th a t is to say, passes through a larval form denom inated Leptoce phalus brevirostris. W h at len g th of tim e this developm ent requires is very difficult to establish. So far we have only the following data :-F irst, Anguilla vulgaris m igrates to the sea from the m o n th of O ctober to the m onth of J a n u a r y ; second, the currents, such as those of M essina, throw up, from the abysses of the sea, specimens which, from th e commencement of November to the end of July, are observed to be m ore advanced in developm ent th a n a t o th er tim es, b a t not y et arriv ed a t to tal m a tu rity ; th ird , eggs, w hich according to every pro b ab ility belong to th e Com mon E el, are found in th e sea from th e m onth of A u g u st to th a t of J a n u a ry inclusive ; fourth, the Leptocephalus brevirostris abounds from F e b ru a ry to Septem ber. As to th e o th er m onths, we are in some u n ce rtain ty , because d u rin g them our only n atu ra l fisherm an, th e Orthagoriscus mola, ap p ears very ra re ly ; fifth, I am inclined to believe th a t the elvers ascending our rivers are already one year old, and I have observed th a t in an aquarium specim ens of L . brevirostris can tran sfo rm them selves into young elvers in one m o n th 's tim e. The au th o r gives an account of the circum stances u n d er which it became desirable to fit out an expedition to observe th e eclipse in No'vaya Zem lya, and th e arrangem ents m ade to convey it by his yacht " O taria." Details are given of the observing station, th e erection of th e d if feren t instrum ents, and th e scheme of work.
The valuable spectroscopic re su lts obtained are still u n d er process of being worked o u t; b u t th e coronagraph re su lts are reported in detail, and copies of th e chief photographs are appended. I he auth o r first states the circum stances under w hich S ir George Baden-Powell, K.C.M.G,, M.P., w ith g reat public sp irit conveyed an eclipse p arty to Novaya Zem lya in his yacht " O taria," to which party was attached Mr. Shackleton, one of the com puters employed by the Solar Physics Committee.
The prism atic cam era employed, loaned from the Solar Physics
